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Materials and Method
Phytophthora species. The A1 (ATCC 38607) and A2 (ATCC 38606) mating types of P. nicotianae were purchased from the American Type Culture Collection (ATCC, YA, USA). P. capsici and P. cambivora were obtained form The Biological Resource Center of The National Institute of Technology and Evaluation (Chiba, Japan). P. infestans was kindly provided by Professor Noriyuki Doke at the same department.
Hormonal activity evaluation. A piece (5 × 5 × 3 mm) of an A2 colony of P. nicotianae was inoculated on a 10% V-8 agar plate containing 10% V-8 juice (Campbell Soup Company, NJ, USA), 0.02% CaCO 3 , and 2% agar in a glass Petri dish (φ 9 cm) and incubated at 25 °C for 4 days in the dark. A paper disk (φ 8 mm; Advantec, Tokyo, Japan) containing a sample was placed on the colony (φ ~40 mm) at a distance of 15 mm from the centre. After incubating for 3 days, the total number of oospores, which were produced within the expedient 2-cm 2 area around an α1-containing paper disk, was counted under a microscope. The same method was applied for other three Phytophthora except for P. infstance, in which an inoculated mycelium was cultured at 20 °C for 10 days and then 7 days after hormone administration.
Production of hormone α1. Fourteen pieces (10 × 10 × 3 mm) of an A1 colony and one piece of an A2 colony of P. nicotianae were inoculated into a 3-L Erlenmeyer flask containing 2 L of 20% V-8 juice, and incubated at 27 °C and 80 rpm for 7 days in the dark. Although A1 alone produced hormone activity, the trace presence of A2 promoted the activity 2-5 times. The culture broths (a total volume of 1,830 L from 915 flasks) were filtered. The filtrates were extracted twice with an equal volume of ethyl acetate. The organic layers were combined and concentrated to give ethyl acetate extracts (total 48.1 g), which were recombined into five portions and subjected to column chromatography. In a typical case, one portion (8.7 g) of the ethyl acetate extracts, corresponding to a total of 400 L of culture broth, was chromatographed on silica gel Supplementary Table S1 ). The structure possessing two 4-bromobenzoyl groups on both the terminal primary hydroxyl groups was elucidated by 2D NMR (DQF-COSY and HOHAHA). Di-4-bromobenzoate (120 µg) in methanol (1 mL) was treated with potassium carbonate (10 mg) at room temperature for 18 h. The crude product was purified by HPLC with a Develosil ODS-UG-5 (φ 4.6 × 250 mm) column and with 25-45% acetonitrile in water (linear gradient in 30 min) at a flow rate of 1 mL min -1 to yield hormone α1 (~50 µg; t R = 29 min).
Text
A few types of mating hormones have been found from mycelial fungi: (i) Sesquiterpene: sirenin Numbering of hormone α1 (see Fig. 1A ). c Interchangeable.
